Bovine oviductal fluid components and their potential role in sperm cholesterol efflux.
Bovine oviductal fluid (OF) was collected and analyzed throughout the estrous cycle, and the capacity of the protein and lipoprotein components to support cholesterol efflux from bovine sperm was evaluated. Blood was collected and assayed for progesterone (P4) to monitor the estrous cycle. Protein and lipoprotein separation was achieved by density gradient centrifugation. Two major bands were identified. The first (1.056 less than delta 20 less than 1.140 g/ml) corresponded to bovine and rabbit plasma high-density lipoprotein (HDL) based on distribution in the density gradient and sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The second band (1.235 less than delta 20 less than 1.243 g/ml) consisted predominantly of oviductal fluid albumin (OFA). Oviductal fluid protein concentration increased as serum P4 decreased around the time of estrus. Mean OF protein concentration was 21.3 mg/ml when serum P4 was lower than 0.5 ng/ml and 6.9 mg/ml when serum P4 was greater than 0.5 ng/ml. An inverse log relationship was found between HDL protein concentration and serum P4. Unesterified cholesterol (UC), cholesteryl ester, and phospholipid (PL) content of HDL for HDL protein concentrations of 3-56.1 micrograms/ml were 1.35-46.2 micrograms/ml, 1.91-44.48 micrograms/ml, and 1.69-59.8 micrograms/ml, respectively. Phosphatidylcholine and -ethanolamine were the major PLs present in the HDL fraction and their molar ratio (4:1 mol/mol) was relatively constant through the estrous cycle. The OFA fraction of the same samples accounted for more than 90% of total protein and for most of the variation in OF protein. To determine the ability of OF components to serve as sperm cholesterol acceptors, OF samples were incubated 1:1 (v/v) with and without 4 X 10(8) bovine sperm in 1.0 ml of modified Tyrode's solution and OF for 2 hr at 39 degrees C. After incubation, HDL and OFA fractions were isolated and analyzed for changes in protein and lipid content. After OF, samples were incubated with sperm, an increase in UC was found in the HDL fractions. UC in HDL increased by 12.1 +/- 1.0 micrograms/ml (means +/- SE) when serum P4 was less than or equal to 0.5 ng/ml. For samples corresponding to higher serum P4, the increase in UC was 3.60 +/- 0.89 micrograms/ml. Values for UC in HDL were corrected for the contribution of UC from OFA of OF samples. Cholesterol efflux from sperm has been implicated in the process of sperm capacitation. These results indicate that HDL from OF is elevated during the follicular phase of the estrous cycle and can serve as an acceptor for bovine sperm cholesterol.